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Description 

BACKGROUND OF THE INVE^^^ON 

Field of the Invention 5 

[0001 ] This invention relates to a method of recording 
and reproducing packet data. This Invention also relates 
to an apparatus for recording and reproducing packet 
data. 10 

Description of the Related Art 

[0002] Some digital transmission systems such as a 
digital television broadcasting system send a stream of is 
packets of digital data. Such digital data will be also re- 
ferred to as packet data hereafter. 
[0003] It is known to record and reproduce packet da- 
ta on and from a recording medium. A known recording 
and reproducing system receives a packet data stream 20 
composed of a mixture of video packets related to a vid- 
eo signal and audio packets related to an audio signal. 
The known system records the video packets and the 
audio packets on a recording medium in a sequence 
equal to the sequence of the reception of the packets. 25 
The known system reproduces the video packets and 
the audio packets from the recording medium in a se- 
quence equal to the sequence of the reception of the 
packets. 

[0004] An example of the known recording and repro- 30 
ducing system is a helical-scan VTR (video tape record- 
er). During a high-speed playback mode (a search 
mode) of operation of the helical-scan VTR, video infor- 
mation is partially recovered from recorded video pack- 
ets. In this case, It is not intended that audio infonnatlon 35 
should be reproduced. 

[0005] From JP-A-01 248775 a method for recording 
audio infomiatton and for facilitating the retrieval seek- 
ing an object location is known. In this method time axis 
compression is applied to the audio signal and a rotary 40 
head is used so as to form an audio track between radio 
recording tracks. The operation is repeated for each in- 
temnittent f eed at a prescribed time interval and the con- 
secutive audio signals are recorded on the audio record- 
ing track one after another even with the intermittent 45 
' feeding. 

SUMMARY OF THE INVENTION 

[0006] It is a first object of this invention to provide an 50 
improved method of recording and reproducing packet 
data. 

[0007] It is a second object of this invention to provide 
an improved apparatus for recording and reproducing 
packet data. . 55 

[0008] A first aspect of this invention provides a meth- 
od comprising the steps of separating audio packets 
from an input stream of packets including audio packets 



and video packets, the audio packets relating to audio 
information, the video packets relating to video informa- 
tion; recording the separated audio packets on first ar- 
eas of a recording medium; recording the input stream 
of packets including the audio packets and the video 
packets on second areas of the recording medium, the 
second areas alternating with the first areas; scanning 
the second areas and reproducing the audio packets 
and the. video packets from the second areas during 
normal-speed playback; generating an output stream of 
packets in response to the audio packets and the video 
packets reproduced from the second areas during the 
normal-speed playback; scanning the first areas and re- 
producing the audio packets from the first areas during 
high-speed playback; and generating an output stream 
of packets in response to the audio packets reproduced 
from the first areas during the high-speed playback. 
[0009] A second aspect of this invention is based on 
the first aspect thereof, and provides a method wherein 
the audio packets recorded on the first areas include au- 
dio data resulting from thinning out original audio data 
at a rate depending on a reproduction speed provided 
by the high-speed playback. 

[001 0] A third aspect of this invention is based on the 
first aspect thereof, and provides a method wherein the 
audio packets recorded on the first areas include audio 
data resulting from decoding original audio packets into 
decoding-resultant audio packets and then encoding 
the decoding-resultant audio packets into a version suit- 
ed for the high-speed playback. 
[001 1] A fourth aspect of this invention provides a re- 
cording and reproducing apparatus comprising first 
means for separating audio packets from an input 
stream of packets including audio packets and video 
packets, the audio packets relating to audio information, 
the video packets relating to video infomnafion; second 
means for recording the audio packets separated by the 
first means on first areas of a recording medium; third 
means for recording the input stream of packets includ- 
ing the audio packets and the video packets on second 
areas of the recording medium, the second areas alter- 
nafing with the first areas; fourth means for scanning the 
second areas and reproducing the audio packets and 
the video packets from the second areas during nomnal- 
speed playback; fifth means for generating an output 
stream of packets in response to the audio packets and 
the video packets reproduced from the second areas by 
the fourth means during the normal-speed playback; 
sixth means for scanning the first areas and reproducing 
the audio packets from the first areas during high-speed 
playback; and seventh means for generating an output 
stream of packets in response to the audio packets re- 
produced from the first areas by the sixth means during 
the high-speed playback. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Fig. 1 is a block diagram of a recording side of 
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a digttat-signa) recording and reproducing system ac- 
cording to a first ennbodiment of this invention. 
[0013] Fig. 2 is a diagram of an example of an input 
stream of packets. 

[0014] Fig. 3 is a diagram of an example of recorded 
packets and tracks on a recording medium In the first 
embodiment of this invention. 

[001 5] Fig. 4 is a diagram of the relation among a unit 

for an outer code signal, tracks, and sync blocks in the 

first embodiment of this invention. 

[0016] Fig. 5 is a diagram of one sync block. 

[0017] Fig. 6 is a diagram of two successive sync 

blocks. 

[001 8] Fig. 7 is a block diagram of a reproducing side 
of the digital-signal recording and reproducing system 
according to the first embodiment of this invention. 
[0019] Fig. 8 is a diagram of tracks on a recording me- 
dium and trajectories of heads which occur during high- 
speed playback in the first embodiment of this invention. 
[0020] Fig. 9 is a block diagram of a recording side of 
a digital-signal recording and reproducing system ac- 
cording to a second embodiment of this invention. 
[0021 ] Fig . 1 0 is a diagram of an example of recorded 
packets and tracks on a recording medium in the second 
embodiment of this invention. 

[0022] Fig. 11 is a block diagram of a reproducing side 
of the digital-signal recording and reproducing system 
according to the second embodiment of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

[0023] Fig. 1 shows a recording side of a digital-signal 
recording and reproducing system according to a first 
embodiment of this invention. The recording side in Fig. 
1 handles an MPEG2 transport stream of packets of da- 
ta which include packets of different types such as video 
packets related to a video signal, audio packets related 
to an audio signal, and system packets related to system 
infomnation. Here, MPEG2 is short for "Moving Pkiture 
Image Coding Experts Group Phase 2". 
[0024] With reference to Fig. 1, an input MPEG2 
transport stream is applied to an MPEG system decoder 
1 and a timing detection circuit 2. A header of each pack- 
et in the input M PEG2 transport stream contains packet- 
type information representing which of a video packet, 
an audio packet, and a system packet the present pack- 
et agrees with. The MPEG system decoder 1 detects 
which of a video packet, an audio packet, and a system 
packet each packet in the input MPEG2 transport 
stream agrees with by refemng to packet-type infomna- 
tion in the header thereof. The MPEG system decoder 
1 separates packets in the input MPEG2 transport 
stream into video packets, audio packets, and system 
packets according to results of the detection responsive 
to the packet-type information. The MPEG system de- 



coder 1 feeds the video packets and the system packets 
to a buffer (a memory) 4 for video/system, and stores 
the video packets and the system packets thereinto. The 
MPEG system decoder 1 feeds the audio packets and 
5 the system packets to a buffer (a memory) 5 for audio/ 
system, and stores the audio packets and the system 
packets thereinto. 

[0025] As understood from the above explanation, the 
system packets are stored into both the video/system 
10 buffer 4 and the audio/system buffer 5. Thus, the system 
packets are doubled by cooperation among the MPEG 
system decoder 1, the video/system buffer 4, and the 
audio/system buffer 5. 

[0026] The MPEG system decoder 1 extracts packet- 
15 type information from the header of each packet in the 
input MPEG2 transport stream, and feeds the extracted 
packet-type infonmation to the timing detection circuit 2 
and a control circuit 3. 

[0027] The timing detection circuit 2 detects infonma- 
20 tion of reference time from the header of each packet in 
the input MPEG2 transport stream in response to the 
packet-type infonmation. The timing detection circuit 2 
includes a local clock generator outputting a clock signal 
having a predetemiined frequency of, for example, 
25 about 27 MHz. The timing detection circuit 2 also in- 
cludes a counter which serves as a local clock respon- 
sive to the clock signal. The output signal of the counter 
indicates local time which is locked to the reference time 
by, for example, a PLL circuit. The local time represent- 
ee ed by the output signal of the counter is used as a time 
stamp indicating the moment of the arrival of each pack- 
et. Information of the time stamp is selectively outputted 
from the timing detection circuit 2. 
[0028] The control circuit 3 includes, for example, a 
35 rnicrocomputer or a similar device programmed to im- 
plement processes indicated later. The control circuit 3 
generates a time-stamp read control signal in response 
to the packet -type information. The control circuit 3 out- 
puts the time-stamp read control signal to the timing de- 
^0 tectton circuit 2. Time stamp infomnation is outputted 
from the the timing detection circuit 2 in response to the 
time-stamp read control signal. The control circuit 3 gen- 
erates a pair of a first write control signal and a first read 
control signal, and a pair of a second write control signal 
45 and a second read control signal in response to the 
packet-type infonnation. The control circuit 3 outputs the 
pair of the first write control signal and the first read con- 
trol signal to the video/system buffer 4. The control cir- 
cuit 3 outputs the pair of the second write control signal 
50 and the second read control signal to the audio/system 
buffer 5. 

[0029] The writing of video packets and system pack- 
ets into the video/system buffer 4 is controlled by the 
first write control signal. The video packets and the sys- 
55 tem packets are read out from the video/system buffer 
4 in response to the first read control signal. The writing 
of audio packets and system packets into the audio/sys- 
tem buffer 5 is controlled by the second write control sig- 
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nal. The audio packets and the system packets are read 
out from the audio/system buffer 5 in response to the 
second read control signal. 

[0030] The recording side in Fig. 1 fonns an array of 
tracks on a recording medium 1 0 while recording infor- 
mation thereon. The writing and reading of packets into 
and from the video/system buffer 4, and the writing and 
reading of packets Into and from the audio/system buffer 
5 are designed so that a group of audio packets will be 
recorded on each of specified tracks (audio/system 
tracks) spaced at equal track Intervals, and video pack- 
ets will be recorded on other tracks (video/system 
tracks). In addition, system packets will be recorded on 
the specified tracks (the audio/system tracks) and also 
some of the other tracks (the video/system tracks), 
[0031 ] The control circuit 3 generates dummy-packet 
trigger pulses in response to the packet-type informa- 
tion. The control circuit 3 outputs the trigger pulses to a 
dummy packet generator 80. The dummy packet gen- 
erator 80 produces and outputs a packet of predeter- 
mined dummy data, that is, a dummy packet devoid of 
effective infomnation, in response to each trigger pulse 
fed from the control circuit 3. The dummy packet may 
have predetermined information. 
[0032] Video packets and system packets read out 
from the video/system buffer 4 are fed to an adding cir- 
cuit 6. Audio packets and system packets read out from 
the audio/system buffer 5 are fed to the adding circuit 6. 
Time stamp information outputted from the timing detec- 
tion circuit 2 is fed to the adding circuit 6. Dummy pack- 
ets outputted from the dummy packet generator 80 are 
fed to the adding circuit 6. Video packets, audio packets, 
system packets, and dummy packets are fed to the add- 
ing circuit 6 one by one on a time division basis which 
corresponds to a sequence determined by given rules. 
[0033] It is now assumed that as shown in Fig. 2, the 
input MPEG2 transport stream has a sequence of pack- 
ets S1 , A1 , V1 , V2, V3, A2, where "S". "A", and "V" 
denote a system packet, an audio packet, and a video 
packet respectively. In addition, numerals following "S", 
"A", and "V" indicate order numbers (arrival order num- 
bers) of the corresponding packets. In this case, packets 
are rearranged from the original sequence by the oper- 
ation of the MPEG system decoder 1 , the video/system 
buffer 4, and the audio/system buffer 5, and are then 
recorded on recording-medium tracks "0", "1", "2**. — in 
the rearrangement resultant sequence as shown in Fig. 
3. In Fig. 3, "D" denotes a dummy packet. 
[0034] As shown in Fig. 3, preselected places or all 
places of every track are occupied by 4 recorded pack- 
ets. In Fig. 3, tracks are separated into groups each hav- 
ing 6 successive tracks. Accordingly, the track groups 
have a period of 6 tracks. In each track group, 5 former 
tracks hold video packets and a system packet while a 
last track holds audio packets and a system packet. 
Thus, audio packets are recorded on specified tracks 
(audio/system tracks) spaced by equal intervals of 5 
tracks while video packets are recorded on other tracks 



(video/system tracks) between the specified tracks. 
[0035] As understood from Figs. 2 and 3, video pack- 
ets inputted during every 6-track scanning period are re- 
corded on video/system tracks in a sequence whbh 
5 agrees with a packet arrival sequence. Also, audio 
tracks inputted during every 6-track scanning period are 
recorded on an audio/system track in a sequence whteh 
agrees with a packet arrival sequence. A system packet 
inputted during every 6-track scanning period is record- 

10 ed on a video/system track and also an audio/system 
track. In each track group, places of video/system tracks 
are sequentially loaded with a system packet and video 
packets. The control circuit 3 detects a final packet 
among the system packet and the video packets in each 

15 track group by counting the number of times of the re- 
ception of the corresponding packet-type information. 
The control circuit 3 starts to periodically output a trigger 
pulse to the dummy packet generator 80 in response to 
the detection of the final packet. Therefore, in this case, 

20 places of the video/system tracks, which follow a place 
recording the final packet among the system packet and 
the video packets, are loaded with dummy packets. In 
each track group, places of an audio/system track are 
sequentially loaded with a system packet and audio 

25 packets. The control circuit 3 detects a final packet 
among the system packet and the audio packets in each 
track group by counting the number of times of the re- 
ception of the corresponding packet-type information.. 
The control circuit 3 starts to periodically output a trigger 

30 pulse to the dummy packet generator 80 in response to 
the detection of the final packet. Therefore, in this case, 
places of the audio/system track, which follow a place 
recording the final packet among the system packet and 
the audio packets, are loaded with dummy packets. 

35 [0036] With reference back to Fig. 1 , the adding circuit 
6 adds the time stamp information to the header of eacK 
of the video packets, the audio packets, and the system 
packets. The time-stamp-added video, audio, and sys- 
tem packets, and also the dummy packets are outputted 

40 from the adding circuit 6 to an outer-code generating cir- 
cuit 7 one by one. 

[0037] Header data and main data in successive 
packets (that is, packet data) fed to the outer-code gen- 
erating circuit 7 are divided into data blocks also refen-ed 

45 , to as sync blocks. The outer-code generating circuit 7 
generates an error correction code signal (an outer code 
signal) for every given number of data blocks assigned 
to one track. The outer-code generating circuit 7 adds 
the outer code signal to the packet data (the header data 

50 and the main data) corresponding to one track. The out- 
er-code generating circuit 7 outputs the resultant com- 
bination of the outer code signal and the packet data to 
an inner-code generating circuit 8. 
[0038] As shown in Fig. 4, the outer code signal cor- 

55 responding to every 6 tracks forms one unit. In Fig. 4, 
SB denotes a sync block, that is, a data block. 
[0039] In Fig. 1 , the inner^code generating circuit 8 
generates a parity signal (an inner code signal) in re- 
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sponse to every data block or every data unit of the out- 
put signal of the outer-code generating circuit 7. The in- 
ner-code generating circuit 8 outputs a combination of 
the packet data (the header data and the main data), 
the outer code signal, and the inner code signal to a sig- 
nal recording circuit 9. 

[0040] The signal recording circuit 9 adds a sync sig- 
nal and ID information to every data block of the output 
signal of the inner-code generating circuit 8, and sub- 
jects the addition-resultant signal to amplification and 
modulation for record. The signal recording circuit 9 
records the modulation-resultant signal on a recording 
medium 1 0. 

[0041] For example, the recording medium 10 is a 
magnetic tape. In this case, the signal recording circuit 

9 includes a rotary head assembly via which the modu- 
lation-resultant signal is recorded on the magnetic tape 

10 along slant tracks arranged in an array. 

[0042] As shown in Fig. 5. one sync block correspond- 
ing to one data block is divided into regions 14, 15, 16, 
17, and 18 arranged in that order. One sync block has 
112 bytes. The region 14 has 2 bytes. The region 14 is 
assigned to a sync signal used for the recovery of the 
sync block. The region 15 has 3 bytes. The region 15 is 
assigned to ID information, that is, address information. 
The region 1 6 has 3 types. The region 1 6 is assigned to 
header information. The region 17 has 96 bytes. The 
region 17 is assigned to effective data. The region 17 is 
referred to as the data region. The region 1 8 has 8 bytes. 
The region 18 is assigned to a parity signal (an inner 
code signal) for error correction of information repre- 
sented by the sync block. 

[0043] Each packet in the input i\/IPEG2 transport 
stream has 188 bytes. Two successive sync blocks 
SB#n and SB#n+1 (see Fig. 6) are assigned to one 
packet in the input MPEG2 transport stream. Specifical- 
ly, as shown in Fig. 6, the 96-byte data region 17 of the 
first sync block SB#n is divided into a fonmer 4-byte area 
20 and a latter 92-byte area 21 . The fonmer area 20 is 
assigned to added information such as time stamp in- 
formation. The latter area 21 is assigned to data pieces 
in the first byte to the ninety-second byte of the packet. 
The 96-byte data region 17 of the second sync block 
SB#n+1 is used as a 96-byte area 22 assigned to re- 
maining data pieces in the packet. 
[0044] Each of video packets, audio packets, system 
packets, and dummy packets is assigned to two succes- 
sive sync blocks. Video packets, audio packets, system 
packets, and dummy packets are assigned to a prede- 
termined number of sync blocks (for example, 306 sync 
blocks) per track on the recording medium 10. The out- 
er-code signal is assigned to a predetermined number 
of sync blocks (for example, 30 sync blocks) per track 
on the recording medium 10. As shown in Fig. 3, audio 
packets are recorded on specified tracks (audio/system 
tracks) spaced by equal inten^als of 5 tracks. In other 
words, audio packets are recorded on specified tracks 
(audio/system tracks) which occur at a period corre- 



sponding to 6 tracks. 

[0045] It should be noted that in the recording side in 
Fig. 1, delaying signals are implemented in a suitable 
way to provide matching in operation timing among the 
5 circuit parts of the recording side. 

[0046] Fig. 7 shows a reproducing side of the digital- 
signal recording and reproducing system according to 
the first embodiment of this invention. With reference to 
Fig. 7, a signal reproducing section 31 reproduces a dig- 
10 ital signal from the recording medium 10. In the case 
where the recording medium 1 0 is a magnetk: tape, the 
signal reproducing section 31 includes a rotary head as- 
sembly via which the digital signal is reproduced from 
slant tracks on the magnetic tape 1 0. 
15 [0047] Operation of the reproducing side in Fig. 7 can 
be changed among plural different modes including a 
nomnal-speed playback mode and a high-speed play- 
back mode. During the high-speed playback mode of 
operation of the reproducing side in Fig. 7, the rotary 
head assembly is changed from a normal state so that 
as shown in Fig. 8, audio/system tracks "A" and video/ 
system tracks "B" spaced by equal intervals of two 
tracks can be fully scanned by a head or heads along 
longitudinal directions of the tracks. In Fig. 8, the arrows 
denote the trajectories of the head or heads relative to 
the magnetic tape 1 0. This scanning is implemented by 
one of the following techniques. According to a first tech- 
nique, the axis of rotation of a rotary drum in the rotary 
head assembly is inclined relative to a nonnal position. 
An example of such a technique is disclosed in Japa- 
nese published unexamined patent application 
8-273255. According to a second technique, a head or 
heads in the rotary head assembly are vertically dis- 
placed by a piezoelectric actuator or piezoelectric actu- 
ators in response to an electric signal. 
[0048] During the high-speed playback mode of oper- 
ation of the reproducing side in Fig. 7, the digital signal 
reproduced from the recording medium 10 is subjected 
to demodulation by the signal reproducing section 31 . 
The demodulation-resultant signal is outputted from the 
signal reproducing section 31 to an en-or con-ection cir- 
cuit 32. Errors in the output signal of the signal repro- 
ducing section 31 are corrected by the error correction 
circuit 32 in response to an outer code signal and an 
inner code signal in the output signal of the signal re- 
producing section 31 . The error-con^ection-resultant sig- 
nal is outputted from the error correction circuit 32 to a 
buffer (a memory) 33 for audio/system, a buffer (a mem- 
ory) 34 for video/system, and a control circuit 35. 
[0049] The control circuit 35 includes, for example, a 
microcomputer or a similar device programmed to im- 
plement processes indicated later. During the high- 
speed playback mode of operation of the reproducing 
side in Fig. 7, the control circuit 35 detects header infor- 
mation and time stamp information in each packet in the 
output signal of the error correction circuit 32. The con- 
trol circuit 35 generates a pair of a first write control sig- 
nal and a first read control signal, and a pair of a second 
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write control signal and a second read control signal In 
response to the detected header infomnation and the de- 
tected time stamp infomnation. The control circuit 35 out- 
puts the pair of the first write control signal and the first 
read control signal to the audio/system buffer 33. The 
control circuit 35 outputs the pair of the second write 
control signal and the second read control signal to the 
video/system buffer 34. Audio packets and system 
packets in the output signal of the error correction circuit 
32 which have been reproduced from audio/system 
tracks are written into the audio/system buffer 33 in re- 
sponse to the first write control signal. The audio pack- 
ets and the system packets are read out from the audio/ 
system buffer 33 in response to the first read control sig- 
nal. The control of the audio/system buffer 33 by the 
control circuit 35 is designed so that the audio packets 
and the system packets will be read out from the audio/ 
system buffer 33 in a sequence accorded with the pack- 
et arrival sequence retrieved from the time stamp infor- 
mation. Video packets' and system packets in the output 
signal of the error correction circuit 32 which have been 
reproduced from scanned video/system tracks are writ- 
ten into the video/system buffer 34 in response to the 
second write control signal. The video packets and the 
system packets are read out from the video/system buff- 
er 34 in response to the second read control signal. The 
control of the video/system buffer 34 by the control cir- 
cuit 35 is designed so that the video packets and the 
system packets will be read out from the video/system 
buffer 34 in a sequence accorded with the packet arrival 
sequence retrieved from the time stamp Infonnation. 
[0050] Du ring the high-speed playback mode of oper- 
ation of the reproducing side in Fig. 7, the control circuit 
35 inhibits dummy packets from being written into the 
audio/system buffer 33 and the video/system buffer 34. 
Furthemnore, the control circuit 35 generates a selection 
control signal in response to the detected header infor- 
mation and the detected time stamp information. The 
control circuit 35 outputs the selection control signal to 
a selection circuit 36. Audio packets and system packets 
read out from the audio/system buffer 33 are fed to the 
selection circuit 36. Video packets and system packets 
read out from the video/system buffer 34 are fed to the 
selection circuit 36. The selection circuit 36 combines 
the audio packets, the system packets, and the video 
packets into an output MPEG2 transport stream of pack- 
ets in response to the selection control signal. In this 
case, the output MPEG2 transport stream is designed 
to match with high-speed playback. The output MPEG2 
transport stream is transmitted from the selection circuit 
36. 

[0051] During the normal-speed playback mode of 
operation of the reproducing side in Fig. 7, slant tracks 
on the recording medium (the magnetic tape) 10'are se- 
quentially scanned by the head or heads. The digital sig- 
nal reproduced from the recording medium 10 is sub- 
jected to demodulation by the signal reproducing sec- 
tion 31 . The demodulation-resultant signal is outputted 



from the signal reproducing section 31 to the error cor- 
rection circuit 32. Errors in the output signal of the signal 
reproducing section 31 are corrected by the error cor- 
rection circuit 32 in response to an outer code signal and 

5 an inner code signal in the output signal of the signal 
reproducing section 31. The error-correction -resultant 
signal is outputted from the error correction circuit 32 to 
the audio/system buffer 33, the video/system buffer 34, 
and the control circuit 35. 

10 [0052] During the normal-speed playback mode of 
operation of the reproducing side in Fig. 7, the control 
circuit 35 detects header information and time stamp in- 
formation in each packet in the output signal of the error 
correction circuit 32. The control circuit 35 generates a 

IB pair of a first write control signal and a first read control 
signal, and a pair of a second write control signal and a 
second read control signal in response to the detected 
header information and the detected time stamp infor- 
mation. The control circuit 35 outputs the pair of the first 

20 write control signal and the first read control signal to 
the audio/system buffer 33. The control circuit 35 out- 
puts the pair of the second write control signal and the 
second read control signal to the video/system buffer 
34. Audio packets and system packets in the output sig- 

^5 nal of the error correction circuit 32 which have been 
reproduced from audio/system tracks are written into 
the audio/system buffer 33 in response to the first write 
control signal. The audio packets and the system pack- 
ets are read out from the audio/system buffer 33 in re- 

30 sponse to the first read control signal. The control of the 
audio/system buffer 33 by the control circuit 35 is de- 
signed so that the audio packets and the system packets 
will be read out from the audio/system buffer 33 in a se- 
quence accorded with the packet arrival sequence re- 

35 trieved from the time stamp infonnation. Video packets 
and system packets in the output signal of the error cor- 
rection circuit 32 which have been reproduced from vid- 
eo/system tracks are written into the video/system buff- 
er 34 in response to the second write control signal. The 

"^0 video packets and the system packets are read out from 
the video/system buffer 34 in response to the second 
read control signal. The control of the video/system buff- 
er 34 by the control circuit 35 is designed so that the 
video packets and the system packets will be read out 

45 from the video/system buffer 34 in a sequence accorded 
with the packet arrival sequence retrieved from the time 
stamp information. 

[0053] During the nomnal-speed playback mode of 
operation of the reproducing side in Fig. 7, the control 

50 circuit 35 generates a selection control signal in re- 
sponse to the detected header information and the de- 
tected time stamp information . The control circuit 35 out- 
puts the selection control signal to the selection circuit 
36. Audio packets and system packets read out from the 

55 audio/system buffer 33 are fed to the selection circuit 
36. Video packets and system packets read out from the 
video/system buffer 34 are fed to the selection circuit 
36. The selection circuit 36 halves the system packets 
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and arranges the audio packets, the system packets, 
and the video packets in an original sequence In re- 
sponse to the selection control signal, thereby providing 
an output MPEG2 transport stream of packets. In this 
case, the output MPEG2 transport stream is designed 
to match with nomrial-speed playback. The output 
MPEG2 transport stream is transmitted from the selec- 
tion circuit 36. 

[0054] It should be noted that in the reproducing side 
in Fig. 7, delaying signals are implemented in a suitable 
vifay to provide matching in operation timing among the 
circuit parts of the reproducing side. 

Second Embodiment 

[0055] Fig. 9 shows a recording side of a digital-signal 
recording and reproducing system according to a sec- 
ond embodiment of this invention. The recording side in 
Fig. 9 is similar to the recording side In Fig. 1 except for 
design changes indicated later. 

[0056] The recording side in Fig. 9 includes an audio/ 
video/system buffer (an audio/video/system memory) 
41 instead of the video/system buffer 4 in Fig. 1 . An input 
MPEG2 transport stream is applied to the audioA^ideo/ 
system buffer 41 in addition to an MPEG system decod- 
er 1 and a timing detection circuit 2. All packets in the 
input MPEG2 transport stream are sequentially stored 
into the audio/video/system buffer 41 . A header of each 
packet in the input MPEG2 transport stream contains 
packet-type information representing which of a video 
packet, an audio packet, and a system packet the 
present packet agrees with. The MPEG system decoder 
1 detects which of a video packet, an audio packet, and 
a system packet each packet in the input MPEG2 trans- 
port stream agrees with by referring to packet-type in- 
formation in the header thereof. The MPEG system de- 
coder 1 extracts audio packets and system packets from 
the input MPEG2 transport stream according to results 
of the detection responsive to the packet-type informa- 
tion. The MPEG system decoder 1 feeds the audio pack- 
ets and the system packets to an audio/system buffer 
(an audio/system memory) 5, and stores the audio pack- 
ets and the system packets thereinto. 
[0057] As understood from the above explanation, the 
audio packets and the system packets are stored into 
both the audio/system buffer 5 and the audio/video/sys- 
tem buffer 41 . Thus, the audio packets and the system 
packets are doubled by cooperation between the MPEG 
system decoder 1 and the audio/system buffer 5. 
[0058] The control circuit 3 generates a pair of a first 
write control signal and a first read control signal, and a 
pair of a second write control signal and a second read 
control signal in response to the packet-type infonnation 
fed from the MPEG system decoder 1 . The control cir- 
cuit 3 outputs the pair of the first write control signal and 
the first read control signal to the audio/video/system 
buffer 41 . The control circuit 3 outputs the pair of the 
second write control signal and the second read control 



signal to the audio/system buffer 5. 
[0059] The writing of audio packets, video packets, 
and system packets into the audio/video/system buffer 
41 is controlled by the first write control signal. The audio 

5 packets, the video packets, and the system packets are 
read out from the audioA^ideo/system buffer 41 in re- 
sponse to the first read control signal. The writing of au- 
dio packets and system packets into the audio/system 
buffer 5 is controlled by the second write control signal. 

10 The audio packets and the system packets are read out 
from the audio/system buffer 5 in response to the sec- 
ond read control signal. 

[0060] The recording side in Fig. 9 fonro an array of 
tracks on a recording medium 42 while recording infor- 
ms mation thereon. The writing and reading of packets into 
and from the audio/video/system buffer 41 , and the writ- 
ing and reading of packets into and from the audio/sys- 
tem buffer 5 are designed so that a group of audio pack- 
ets and a system packet wilt be recorded on each of 
specified tracks (audio/system tracks) spaced at equal 
track intervals, and a group of video packets, the audio 
packets, and the system packet will be recorded on oth- 
er tracks (audio/video/system tracks). 
[0061] Audio packets, video packets, and system 
packets read out from the audio/video/system buffer 41 
are fed to an adding circuit 6. Audio packets and system 
packets read out from the audio/system buffer 5 are fed 
to the adding circuit 6. Time stamp information outputted 
from the timing detection circuit 2 is fed to the adding 
circuit 6. Dummy packets outputted from a dummy pack- 
et generator 80 are fed to the adding circuit 6. Video 
packets, audio packets, system packets, and dummy 
packets are fed to the adding circuit 6 one by one on a 
time division basis which corresponds to a sequence de- 
termined by given rules. 

[0062] It is now assumed that as shown in Fig. 2, the 
input MPEG2 transport stream has a sequence of pack- 
ets SI , A1 , V1 , V2, V3, A2, ••• . As previously explained, 
audio packets and system packets are doubled by the 
operation of the MPG system decoder 1 and the audio/ 
system buffer 5. Then, video packets, the doubled audio 
packets, and the doubled system packets are recorded 
on recording-medium tracks "0", "r, "2", — . in a se- 
quence as shown in Fig. 10. In Fig. 10, "D" denotes a 
dummy packet. 

[0063] As shown in Fig. 10, preselected places or all 
places of every track are occupied by 4 recorded pack- 
ets. In Fig. 10, tracks are separated into groups each 
having 6 successive tracks. Accordingly, the track 
groups have a period of 6 tracks. In each track group. 5 
former tracks hold audio packets, video packets, and a 
system packet while a last track holds the audio packets 
and the system packet. Thus, audio packets and system 
packets are recorded on specified tracks (audio/system 
tracks) spaced by equal intervals of 5 tracks while the 
audio packets, the system packets, and video packets 
are recx)rded on other tracks (audio/video/system 
tracks) between the specified tracks. 
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[0064] As understood from Figs. 2 and 10. audio 
packets, video packets, and a system packet inputted 
during every 6-track scanning period are recorded on 
audioA^ideo/system tracks in a sequence which agrees 
with a packet arrival sequence. Also, audio tracks and 
a system track inputted during every 6-track scanning 
period are recorded on an audio/system track In a se- 
quence which agrees with a packet arrival sequence. In 
each track group, places of audioA^ideo/system tracks 
are sequentially loaded with a system packet, audio 
packets, and video packets. The control circuit 3 detects 
a final packet among the system packet, the audio pack- 
ets, and the video packets in each track group by count- 
ing the number of times of the reception of the corre- 
sponding packet-type information. The control circuit 3 
starts to periodically output a trigger pulse to the dummy 
packet generator 80 in response to the detection of the 
final packet. Therefore, in this case, places of the audio/ 
video/system tracks, which follow a place recording the 
final packet among the system packet, the audio pack- 
ets, and the video packets, are loaded with dummy 
packets. In each track group, places of an audio/system 
track are sequentially loaded with a system packet and 
audio packets. The control circuits detects a final packet 
among the system packet and the audio packets in each 
track group by counting the number of times of the re- 
ception of the conresponding packet-type information. 
The control circuit 3 starts to periodically output a trigger 
pulse to the dummy packet generator 80 in response to 
the detection of the final packet. Therefore, in this case, 
places of the audio/system track, which follow a place 
recording the final packet among the system packet and 
the audio packets, are loaded with dummy packets. 
[0065] With reference back to Fig. 9, the adding circuit 
6 adds the time stamp infomnation to the header of each 
of the video packets, the audio packets, and the system 
packets. The time-stamp-added video, audio, and sys- 
tem packets, and also the dummy packets are outputted 
from the adding circuit 6 to an outer-code generating cir- 
cuit 7 one by one. 

[0066] Fig. 1 1 shows a reproducing side of the digital- 
signal recording and reproducing system according to 
the second embodiment of this invention. The reproduc- 
ing side in Fig. 11 is similar to the reproducing side in 
Fig. 7 except for design changes indicated later. The re- 
producing side in Fig. 11 includes an audioA^ideo/sys- 
tem buffer (an audioA^ideo/system memory) 45 instead 
of the video/system buffer 34 in Fig. 7. 
[0067] Operation of the reproducing side in Fig. 11 
can be changed among plural different modes including 
a nonnal-speed playback mode and a high-speed play- 
back mode. During the high-speed playback mode of 
operation of the reproducing side in Fig. 11. a rotary 
head assembly is changed from a normal state so that 
as shown in Fig. 8, audio/system tracks "A" and video/ 
system tracks "B" spaced by equal intervals of two 
tracks can be fully scanned by a head or heads along 
longitudinal directions of the tracks. 



[0068] During the high-speed playback mode of oper- 
ation of the reproducing side In Fig. 11 , an error-correc- 
tion-resultant signal is outputted from an error correction 
circuit 32 to an audio/system buffer 33. the audio/video/ 
5 system buffer 45. and a control circuit 35. 

[0069] During the high-speed playback mode of oper- 
ation of the reproducing side In Fig. 1 1 . the control circuit 
35 detects header information and time stamp informa- 
tion in each packet in the output signal of the error cor- 
10 rection circuit 32, The control circuit 35 generates a pair 
of a first write control signal and a first read control sig- 
nal, and a pair of a second write control signal and a 
second read control signal in response to the detected 
header information and the detected time stamp infor- 
ms mation. The control circuit 35 outputs the pair of the first 
write control signal and the first read control signal to 
the audio/system buffer 33. The control circuit 35 out- 
puts the pair of the second write control signal and the 
second read control signal to the audio/video/system 

20 buffer 45. Audio packets and system packets in the out- 
put signal of the error correction circuit 32 which have 
been reproduced from audio/system tracks are written 
into the audio/system buffer 33 in response to the first 
write control signal. The audio packets and the system 

25 packets are read out from the audio/system buffer 33 in 
response to the first read control signal. The control of 
the audio/system buffer 33 by the control circuit 35 is 
designed so that the audio packets and the system 
packets will be read out from the audio/system buffer 33 

30 in a sequence accorded with the packet arrival se- 
quence retrieved from the time stamp infonnation. Audio 
packets, video packets, and system packets in the out- 
put signal of the error correction circuit 32 which have 
been reproduced from scanned audio/video/system 

35 tracks are written Into the audio/video/system buffer 45 
in response to the second write control signal . The audio 
packets, the video packets, and the system packets are 
read out from the audio/video/system buffer 45 in re- 
sponse to the second read control signal. The control of 

40 the audio/video/system buffer 45 by the control circuit 
35 is designed so that the audio packets, the video pack- 
ets, and the system packets will be read out from the 
audto/video/system buffer 45 in a sequence accorded 
with the packet arrival sequence retrieved from the time 

-^5 stamp information. 

[0070] During the high-speed playback mode of oper- 
ation of the reproducing side in Fig. 11 ,the control circuit 
35 generates a selection control signal in response to 
the detected header infonnaation and the detected time 

50 stamp information. The control circuit 35 outputs the se- 
lection control signal to a selection circuit 36. Audio 
packets and system packets read out from the audio/ 
system buffer 33 are fed to the selection circuit 36. Audio 
packets, video packets, and system packets read out 

55 from the audio/video/system buffer 45 are fed to the se- 
lection circuit 36. The selection circuit 36 combines the 
audio packets, the system packets, and the video pack- 
ets into an output MPEG2 transport stream of packets 



8 



15 



EP 0 797 196 B1 



16 



in response to the selection control signal. In this case, 
the output MPEG2 transport stream is designed to 
match with high-speed playback. The output MPEG2 
transport stream is transmitted from the selection circuit 
36. 5 
[0071] During the nomnal-speed playback mode of 
operation of the reproducing side in Fig. 11, an error- 
correction-resultant signal is outputted from the en-or 
correction circuit 32 to the audio/system buffer 33, the 
audioArideo/system buffer 45, and the control circuit 35. io 
[0072] During the normal-speed playback mode of 
operation of the reproducing side in Fig. 11, the control 
circuit 35 detects header infonmation and time stamp in- 
formation in each packet in the output signal of the error 
correction circuit 32. The control circuit 35 generates a '5 
pair of a first write control signal and a first read control 
signal, and a pair of a second write control signal and a 
second read control signal in response to the detected 
header information and the detected time stamp infor- 
mation. The control circuit 35 outputs the pair of the first 20 
write control signal and the first read control signal to 
the audio/system buffer 33. The control circuit 35 out- 
puts the pair of the second write control signal and the 
second read control signal to the audio/video/system 
buffer 45. Audio packets and system packets in the out- 25 
put signal of the error correction circuit 32 which have 
been reproduced from audio/system tracks are written 
into the audio/system buffer 33 in response to the first 
write control signal. The audio packets and the system 
packets are read out from the audio/system buffer 33 in 30 
response to the first read control signal. The control of 
the audio/system buffer 33 by the control circuit 35 is 
designed so that the audio packets and the system 
packets will be read out from the audio/system buffer 33 
in a sequence accorded with the packet arrival se- 35 
quence retrieved from the time stamp information. Audio 
packets, video packets, and system packets in the out- 
put signal of the error correction circuit 32 which have 
been reproduced from audio/video/system tracks, are 
written into the audio/video/system buffer 45 in re- 40 
sponse to the second write control signal. The audio 
packets, the video packets, and the system packets are 
read out from the audio/video/system buffer 45 in re- 
sponse to the second read control signal. The control of 
the audio/video/system buffer 45 by the control circuit 45 
35 is designed so that the audio packets, the video pack- 
ets, and the system packets will be read out from the 
audio/video/system buffer 45 in a sequence accorded 
with the packet arrival sequence retrieved from the time 
stamp information. so 
[0073] During the normal-speed playback mode of 
operation of the reproducing side in Fig. 11 , the control 
circuit 35 generates a selection control signal in re- 
sponse to the detected header information and the de- 
tected time stamp infonmation. The control circuit 35 out- 55 
puts the selection control signal to the selection circuit 
36. Audio packets and system packets read out from the 
audio/system buffer 33 are fed to the selection circuit 



36. Audio packets, video packets, and system packets 
read out from the audioArideo/system buffer 45 are fed 
to the selection circuit 36. The selection circuit 36 halv- 
ing the audio packets and the system packets and ar- 
ranges the audio packets, the system packets, and the 
video packets in an original sequence in response to the 
selection control signal, thereby providing an output 
MPEG2 transport stream of packets. In this case, the 
output MPEG2 transport stream is designed to match 
with normal-speed playback. The output MPEG2 trans- 
port stream is transmitted from the selection circuit 36. 
[0074] During the normal-speed playback mode of 
operation of the reproducing side in Fig. 11, the audio/ 
system buffer 33 may be held inactive by the control cir- 
cuit 35, or the selection circuit 36 may be controlled by 
the control circuit 35 so as to continuously select the 
output signal of the audioA^ideo/system buffer 45. In this 
case, the output MPEG2 transport stream is generated 
from only audio packets, video packets, and system 
packets which have been reproduced from audioA^ideo/ 
system tracks on the recording medium 42. 

Other Embodiments 

[0075] Each of the first and second embodiments may 
be modified in various ways as indicated later Accord- 
ing to a first modification, audio packets to be recorded 
on audio/system tracks are designed exclusive for high- 
speed playback. In this case, the audio packets to be 
recorded on the audio/system tracks are generated by 
decoding audio packets for normal-speed playback and 
then encoding the decoding-resuttant data into a high- 
speed playback version. 

[0076] According to a second modification, a high- 
speed playback mode of operation of a reproducing side 
is of different types con-esponding to different reproduc- 
tion speeds respectively. In this case, different types of 
data in audio packets are prepared by a recording side 
for the high-speed playback types respectively. Data in 
audio packets for m-time speed playback is generated 
by thinning out original audio packet data at a rate of 1/ 
m. For example, triple-speed playback audio packets 
A1 , A2, A3, A10, All , A12. A19, A20, A21, are gen- 
erated by removing audio packets A4, A5, A6, A7, A8, 
A9, A13, A14, A15, A16, A17, A18, — from an original 
sequence of audio packets A1 , A2, A3, A4, A5, A6, A7, 
A8. A9, A10. A11, A12, A13, A14. A15. A16, A17, A18. 
A19, A20, A21 — . The thinning process is implemented 
by periodically suspending the writing of audio packets 
into the audio/system buffer 5 (see Figs. 1 and 9). 
[0077] According to a third modification, during high- 
speed playback mode of operation of a reproducing 
side, audio packets reproduced from audio/system 
tracks on a recording medium 10 or 42 (see Fig. 7 or 11) 
are thinned out at a rate depending on the reproduction 
speed. The thinning process is implemented by period- 
rcally suspending the writing of audio packets into the 
audio/system buffer 33 (see Figs. 7 and 11). For exam- 
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pie, during m-time speed playback, audio packets are 
thinned out at a rate of l/nn. 

[0078] A fourth nnodification is designed to handle an 
input sequence of packets including audio packets ex- 
clusively for high-speed playback. In the fourth modifi- 
cation, the high-speed playback audio packets are re- 
corded on audio/system tracks on a recording nnediunri 
10 or 42 (see Figs. 1 and 7). The fourth nnodification in- 
cludes a device for discriminating the high-speed play- 
back audio packets from other packets. 



Claims 

1 . A method comprising the steps of: 

separating audio packets from an input stream 
of packets including audio packets and video 
packets, the audio packets relating to audio in- 
fomnation, the video packets relating to video 
information; 

recording the separated audio packets on first 
areas of a recording medium; characterized 
by 

recording the input stream of packets including 
the audio packets and the video packets on 
second areas of the recording medium, the sec- 
ond areas alternating with the first areas; 
scanning the second areas and reproducing 
the audio packets and the video packets from 
the second areas during nomnal-speed play- 
back; 

generating an output stream of packets in re- 
sponse to the audio packets and the video 
packets reproduced from the second areas dur- 
ing the normal-speed playback; 
scanning the first areas and reproducing the 
audio packets from the first areas during high- 
speed playback; and 

generating an output stream of packets in re- 
sponse to the audio packets reproduced from 
the ftrst areas during the high-speed playback. 

2. A method as recited in claim 1 , wherein the audio 
packets recorded on the first areas include audio 
data resulting from thinning out original audio data 
at a rate depending on a reproduction speed pro- 
vided by the high-speed playback. 

3. A method as recited in claim 1, wherein the audio 
packets recorded on the first areas include audio 
data resulting from decoding original audio packets 
into decoding-resultant audio packets and then en- 
coding the decoding-resuttant audio packets into a 
version suited for the high-speed playback. 

4. A recording and reproducing apparatus comprising: 



first means (1) for separating audio packets 
from an input stream of packets including audio 
packets and video packets, the audio packets 
relating to audio infonmation, the video packets 
5 relating to video information; 

second means (9,3,5) for recording the audio 
packets separated by the first means on first 
areas of a recording medium (42); 

10 characterized by 

third means (9,3,41) for recording the input 
stream of packets including the audio packets 
and the video packets on second areas of the 

15 recording rnedium (42), the second areas alter- 

nating with the first areas; 
fourth (31) means for scanning the second ar- 
eas and reproducing the audio packets and the 
video packets from the second areas during 

20 nomnal-speed playback; 

fifth means (35,36,45) for generating an output 
stream of packets in response to the audio 
packets and the video packets reproduced from 
the second areas by the fourth means during 

25 the nomnal-speed playback; 

sixth (31) means for scanning the first areas 
and reproducing the audio packets from the first 
areas during high-speed playback; and 
seventh (33,35,36) means for generating an 

30 output stream of packets in response to the au- 

dio packets reproduced from the first areas by 
the sixth means during the high-speed play- 
back. 

35 

Patentanspruche 

1. Verfahren mit den Schritten, dass: 

40 Audiopakete von einem Eingangsstrom an Pa- 

keten, der Audiopakete und Videopakete um- 
fasst. getrennt werden, wobei die Audiopakete 
Audioinfonnation zugeordnet sind und die Vi- 
deopakete Videoinfonnnation zugeordnet sind; 

45 

die getrennten Audiopakete auf ersten Berei- 
chen eines Aufzeichnungsmediums aufge- 
zeichnet werden; 

50 dadurch gekennzeichnet, dass 

der Eingangsstrom von Paketen, der die Audio- 
pakete und die Videopakete umfasst, auf zwei- 
ten Bereichen des Aufzeichnungsmediums 
55 aufgezeichnet wird, wobei die zweiten Berei- 

che mit den ersten Bereichen abwechsein; 

die zweiten Bereiche abgetastet und die Audio- 
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pakete und die Videopakete von den zweiten 
Bereichen wahrend eines Playbacks mit nor- 
maler Geschwindtgkeit wiedergegeben war- 
den; 

5 

ein Ausgangsstrom von Pakete n in Anspre- 
chen auf die Audiopakete und die Videopakete 
erzeugt wird, die wahrend des Playbacks mit 
normaler Geschwindigkeit von den zweiten Be- 
reichen wiedergegeben werden; io 

die ersten Bereiche abgetastet und die Audio- 
pakte von den ersten Bereichen wahrend eines 
Playbacks mit hoher Geschwindigkeit wieder- 
gegeben werden; und is 

ein Ausgangsstrom von Paketen in Anspre- 
chen auf die Audiopakete erzeugt wird. die von 
den ersten Bereichen wahrend des Playbacks 
mit hoher Geschwindigkeit wiedergegeben 20 
werden. 

2. Verfahren nach Anspruch 1 , 

wobet die Audiopakete, die auf den ersten Berei- 
chen aufgezeichnet werden, Audiodaten umfassen, 25 
die daraus resultieren, dass originate Audiodaten 
mit einer Rate abhangig von einer Wiedergabege- 
schwindigkett, die durch das Playback mit hoher 
. Geschwindigkeit vorgesehen wird, ausgedunnt 
werden. so 

3. Verfahren nach Anspruch 1 , 

wobei die Audiopakete, die auf den ersten Berei- 
chen aufgezeichnet werden, Audiodaten umfassen, 
die daraus resultieren, dass originale Audiopakete 55 
in aus einem Dekodieren resultierende Audiopake- 
te dekodiert werden und anschlie3end die aus dem 
Dekodieren resultierenden Audiopakete in eine 
Version kodiert werden, die fur das Playback mit ho- 
her Geschwindigkeit geeignet tst. "^o 

4. Aufzeichnungs- und Wiedergabevorrichtung mit: 

einem ersten Mrttel (1) zum Trennen von Au- 
diopaketen von einem Eingangsstrom an Pa- 
keten, der Audiopakete und Videopakete um- 
^ fasst, wobei die Audiopakete Audio information 
zugeordnet sind und die Videopakete Videoin- 
fomnation zugeordnet sind; 

50 

einem zweiten Mittel (9, 3, 5) zum Aufzeichnen 
der Audiopakete, die durch das erste Mittel ge- 
trennt werden, auf ersten Bereichen eines Auf- 
zeichnungsmediums (42) 

55 

gekennzeich net durch 

ein drittes Mittel (9, 3,41) zum Aufzeichnen des 



Eingangsstromes von Paketen, der die Audio- 
pakete und die Videopakete umfasst, auf zwei- 
ten Bereichen des Aufzeichnungsmediums 
(42), wobei die zweiten Bereiche mit den ersten 
Bereichen abwechsein; 

einem vierten Mittel (31) zum Abtasten der 
zweiten Bereiche und zur Wiedergabe der Au- 
diopakete und der Videopakete von den zwei- 
ten Bereichen wahrend eines Playbacks mit 
nomrialer Geschwindigkeit; 

einem fiinften Mittel (35, 36, 45) zur Erzeugung 
eines Ausgangsstromes von Paketen in An- 
sprechen auf die Audiopakete und die Video- 
pakete, die durch das vierte Mittel von den 
zweiten Bereichen wShrend des Playbacks mit 
normaler' Geschwindigkeit wiedergegeben 
werden; 

einem sechsten Mittel (31) zum Abtasten der 
ersten Bereiche und zur Wiedergabe der Au- 
diopakete von den ersten Bereichen wahrend 
eines Playbacks mit hoher Geschwindigkeit; 
und 

einem siebten Mittel (33, 35, 38) zur Erzeugung 
eines Ausgangsstromes von Paketen in An- 
sprechen auf die Audiopakete, die von den er- 
sten Bereichen durch das sechste Mittel wah- 
rend des Playbacks mit hoher Geschwindigkeit 
wiedergegeben werden. 

Revendications 

1 . Precede comprenant les 6tapes consistant k : 

separer des paquets audio d'un flux de paquets 
d'entree comprenant des paquets audio et des 
paquets vid§o, les paquets audio se rapportant 
d de rinfonnation audio, les paquets vid6o se 
rapportant k de rinfonnation vid6o ; 
enregistrer les paquets audio separes sur des 
premieres • zones d'un support 
d'enregistrement ; 

caracterise par les operations consistant k 

enregistrer le flux de paquets d'entree compre- 
nant les paquets audio et les paquets vid^o sur 
des deuxifemes zones du support d'enregistre- 
ment, les deuxifemes zones alternant avec les 
premieres zones ; 

balayer tes deuxiemes zones et reproduire les 
paquets audio et les paquets video des deuxie- 
mes zones au cours d'une lecture k vitesse 
normale ; 
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generer un flux de paquets de sortie en reponse 
aux paquets audio et aux paquets video repro- 
duits d partir des deuxiemes zones pendant la 
lecture k Vitesse nonmale ; 

balayer les premieres zones et reproduire les 5 
paquets audio des premieres zones au cours 
d'une lecture k vitesse rapide ; et 
generer un flux de paquets de sortie en r6ponse 
aux paquets audio reproduits k partir des pre- 
mieres zones pendant la lecture k vitesse rapi- io 
de. 

2. Proc§d6 selon la revendication 1 , dans lequel les 
paquets audio enregistr^s sur les premieres zones 
comprennent des donnees audio qui resultent d'un is 
6ctaircissage des donnees audio inrtiales k un taux 

qui depend de la vitesse de reproduction ^tablie par 
ia lecture k vitesse rapide. 

3. Proc6de selon la revendication 1 , dans lequel les 20 
paquets audio enregistr^s sur les premieres zones 
comprennent des donn6es audio qui resultent d'un 
d^codage des paquets audio initiaux, donnant des 
paquets audio resultant du d^codage. puts d'un co- 
dage des paquets audio resultant du decodage 25 
pour donner une version adapt^e k la lecture a vi- 
tesse rapide. 

4. Appareil d'enregistrement et de reproduction, 
comprenant : 30 

un premier moyen (1 ) servant k separer des pa- 
quets audio d'un flux de paquets d'entr^e com- 
prenant des paquets audio et des paquets vi- 
d6o, les paquets audio se rapportant k de Tin- 35 
fomnation audio, tes paquets vid6o se rappor- 
tant a de rinformation video ; 
un deuxieme moyen (9, 3, 5) servant a enregis- 
trer les paquets audio separ^s par le premier 
moyen sur des premieres zones d'un support -^o 
d'enregistrement (42) ; 

caracterise par 

un troisieme moyen (9, 3, 41) servant k enre- -^5 
gistrer le flux de paquets d*entr6e comprenant 
les paquets audio et les paquets video sur des 
deuxiemes zones du support d'enregistrement 
(42), les deuxiemes zones atternant avec les 
premieres zones ; 50 
un quatrieme moyen (31) servant k balayer les 
deuxiemes zones et k reproduire les paquets 
audio et les paquets vid§o des deuxiemes zo- 
nes au cours d'une lecture k vitesse nomnale ; 
un cinquieme moyen (35, 36, 45) servant k ge- S5 
n6rer un flux de paquets de sortie en reponse 
aux paquets audio et aux paquets vid6o repro- 
duits k partir des deuxiemes zones par le qua- 



trieme moyen pendant la lecture k vitesse 
noHDale ; 

un sixieme moyen (31) servant k balayer les 
premieres zones et a reproduire les paquets 
audio des premieres zones au cours d'une lec- 
ture k Vitesse rapide ; et 
un septidme moyen (33, 35, 36) servant k g6- 
n^rer un flux de paquets de sortie en reponse 
aux paquets audio reproduits k partir des pre- 
mieres zones par le sixieme moyen pendant la 
lecture k vitesse rapide. 
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